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ABSTRACT 

The paper describes an innovative treatment approach 
to severe learning disabilities in use in St. Gallen, Switzerland. 
The multisensory approach is based on the assumption that learning 
disabled children have perceptual cognitive deficits. Reality based 
problem-solvng events connected '«*ith tactile-kinesthetic input become 
the primary foci of treatment. Guided movement during daily life 
problem-solving activities allows the child to learn in naturalistic 
contexts. A 1-month fellowship visit to St. Gallen lends greater 
understanding to a description d the four main theoretical 
principles: the importance of perception to learning; the complexity 
of the situation as a factor in learning; the primary role of 
tactile-kinesthetic sensory input in achieving adequate 
perceptual/cognitive organization; and the common root of verbal and 
nonverbal skills. A second section discusses application of the 
theories in assessment, work with families, and treatment strategies. 
Implementation is reviewed in an educational and rehabilitation 
hospital setting. The final section considers application of the 
theories to the United States, noting that a perceptual hypothesis 
about language impairment requires broader definition than the 
auditory modality. To encourage further learning, a working 
relationship with the St. Gallen team hap. been initiated. (CL) 
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XMXRODUCXIOM 
MOTIVATION FOR FELLOWSHIP VISIT 



This report is the outcome of a one month 
fellowship visit to the Center for Perceptual 
Disturbances in St. Gallen, Switzerland where an 
innovative approach is being developed for remediating 
the verbal/nonverbal performances of children 'vith 
severe developmental disability. This work has 
significant implications for rehabilitation disciplines 
in the U.S. that focus on children whose deficits 
cannot be explained by the well known etiologies of 
blindness, hearing loss or mental retardation. Such 
children have been viewed broadly as learning disabled. 
The proliferation of diagnostic labels for this 
clinical group undoubtedly reflects its /'Iverse 
symptomatology. These labels include dyslexia, 
aphasia, autism, specific language disability, 
attention disorder, etc. Although definition of 
learning disability continues to be debated (cf. Ames, 
1983; Keogh, 1983; Ysseldyke & Algozzme, 1983), the 
literature suggests that these children, unlike the 
mentally retarded, present uneven skill development and 
perform lower than their judged potential to learn. 
Despite the broad spectrum of behavioral difficulties 
presented by the learning disabled, the difficulty of 
acquiring one or more language modalities stands out as 
a unifying theme. ^ It is estimated that at least 3% to 
5% of U.S, children are learning disabled ^see^review 
of prevalence and incidence data in Mercer, xaooy. 

Over the past two decades, the strides aade in 
characterizing learning disorders have not been matched 
equally by strides in treatment. Longitudinal follow 
up studies (e.g. Rhea & Cohen, 1?84; see also 
summaries in Maxwell & Wallach, 1984) sLow that 
learning disabled children do not catch up with their 
age peers even with intervention and that their 
performances appear ir.ore depressed as they get older. 
The prognosis for achieving a functional level ot 
adaptive behavior is particularly bleak for children 
who present 'severe' learning disorders. "fre 
reference is made to those who are nonverbal several 



^Throughout the text, language refers to a conventional 
system of spoken, written or signed symbols. J* " 
used synonymously with verbal in contradistinction to 
nonverbal behavior which may or may not have semiotic 
value. 
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years after expected age of language onset and who, in 
addition, exhibit apparent difficulty on a nonverbal 
level in the daily life activities of self care, play 
and social interactions • Current rehab il i tat ion 
approaches in the U.S. offer little hope of achieving 
even nininal adaptive functioning with an autistic 
child who still is nonverbal at 5 or 6 years of age. 

The passage of handicapped legislation has sharply 
focused the need for more adei^jate treatment approaches 
for the severely learning disabled in the U.S. For 
example, Public Law #94-142 mandates equal educational 
access to handicapped children under the least 
restrictive conditions. Its implementation, 
undoubtedly, has caused fewer children to be placed in 
residential Institutions. The assumption of 
responsibility for the child by the home, community 
schools and health care agencies has elevated 
sensitivity to treatment efficacy since service 
delivery is more glaringly accountable to public 
scrutiny. 

There currently is no consensus about the best way 
to manage severe learning disability. The lack of 
consensus is part icular ly apparent for language 
habilitation which is widely viewed as a necessary goal 
of any treatment program. The diminishing theoretical 
and practical appeal of behaviorist models of learning 
has ushered in an era of electicism in clinical 
practices. A basic criticism of the behaviorist 
£*pproach to treatment is that its highly structured 
tasks are contextually isolated from real life events. 
Language becomes words or phrases on paper or labels 
for pictures or objects on a table. The child must sit 
at attention and deliver set types of clinician 
prescribed and reinforced responses. Learn ing is 
measured by counting the number of responses emitted 
under specific stimulus conditions. While the relative 
* straightf orwardness * of such an approach has obvious 
practical appeal to the day-to-day reality of clinical 
work, repetitive skill routines may not be functional 
in natural situations. Guess, Keogh and Sailor (1978) 
comment on this problem below: 

"There is unanimity among language practitioners, 
however that a problem frequently faced in 
language programming is the generalization of 
what is taught in the classroom or laboratory to 
spontaneous use in a less constrained nontraining 
environment ... It appears easier to establ ish a 
rudimentary language repertoire in language 
deficient children than it is to teach the 
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spontaneous use of the skill in nontraining 
situations." (p. 375) 

The shift away from a strict behaviorist framework 
has been Motivated further by expanding knowledge about 
the complexity of language and its acquisit ional 
processes* In the last decade, research has led us to 
appreciate the influence of semantic and pragmatic 
knowledge on the learning of phonologic and morpho- 
syntactic forms. In addition, it has exposed the 
possible prerequisite and co-occurring influence of 
cogn it ive and social factors on language acquis it ion • 
This expanding knowledge base has pointed to the need 
for dynamic, integrative treatment models that 
encourage the teaching of langue.ge forms in contexts 
having semantic and pragmatic relevance to the real 
world. 

Emerging U.S. treatment alternatives to a strict 
behaviorist approach have attempted to increase the 
naturalness of therapy by making it more child centered 
and pragmatically interactive (see reviews by Seibert & 
Oiler, 1981; Yoder & Calculator, 1981; Fay, 1986). 
This trend has translated into therapy methods such as 
facilitative play (Hubbell, 1981), pragmatic games 
(Conant, Budoff, Hecht, & Morse, 1984) and focused 
stimulation ( Leonrard, et al . , 1982) . However, such 
approaches, while laying the groundwork for moving 
beyond the restrictions of behaviorism, do not appear 
to be appropriate for every child. Given their verbal 
foci, pragmatically motivated stxategies ceea most 
effective for the child who is already at a cognitive 
level for language discovery or the child who can 
respond to verbal input in socially interactive 
contexts. 

On the other hand, a verbally oriented focus, 
albeit in more naturalistic contexts, is not likely to 
help the nouvarbal child (i.e. one who has not reached 
the stage of semiotic function, and therefore has no 
symbolic means to externalize thought). Neither is it 
likely to help the child who functions on such a low 
level that he/she does not play or interact with 
people. In fact, Conant, et al. (1984) reported that 
the pragmatic game approach was not effective with 
severely impaired children. Fay (1986) argues further 
that it is counterintuitive to advocate natural ist ic 
approaches which merely replicate the dynamism of the 
environment since the child has already shown that 
language cannot be learned in this way. This argument 
seems particularly relevant to the severely disabled 
chilcren. Yet, if communication is to be applied 
outside of therapy, attention must be given to 
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Switzerland* Although Affolter and Strieker called 
attention to this approach in their 1980 Engliish 
publ ication , Perceptual Processes as Prerequisites for 
Complex Huaan Behavio r, it is not well known in the 
U.S. .Their brief de«c:iption introduced a radically 
different treatment approach that was the focus of the 
fellowship visit. 

The treatment is based on the assumpt ion that 
learning disabled children have perceptual-cognitive 
deficits. While this is not a new notion, 
complementary theoretical aspects of information 
processing and developmental cognition converge to 
shape broader definition of perceptual impairaent than 
the auditory processing hypothesis that historically 
has dominated attention in the U.S. St. Gallen's 
uultisensory treatment luodel not only goes beyond an 
auditory processing hypothesis, but it regards reality 
based problem-solving events connected with tactile- 
kinesthetic input as the primary focus of impairment 
and remediation of verbal and nonverbal behavior. 
Guided movement during daily life problem-solving 
activities offers augmented sensory input that allows 
the child to learn in naturalistic contexts. Both 
verbal and nonverbal behaviors are expected to improve 
simultaneously by focusing on the organization of 
underlying perceptual-cognitive processes. 

A process oriented treatment strategy that evolves 
from a well motivated hypothesis about an underlying 
connecting root between different behavioral domains 
offers a potentially powerful approach to treating 
severely impaired children who oftea have multiple 
deficits. In principle, therapy can achieve more 
efficiently a wide range of behavioral changes b; 
freeing its focus on specific skills that merely are 
symptomatic of a shared underlying difficulty. Guided 
movement as the principal source of input for learning, 
means that the clinician can direct ly f aci 1 it ate 
learning by imposing the child's movements on the 
environment, thereby inducing contact with it. One 
cannot, on the other hand, induce a child to look or 
listen. The shift away from a strictly verbal learning 
approach should lead one to expect progress even when 
working with a nonverbal child. 



GOALS OF THE FELLOWSHIP VI SIT 

The St. Gall en approach raises new questions about 
the nature and treatment of developmental disability 
that encourage further exploration. The primary 
purpose of the fellowship visit to St. Gallen was to 
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obtain more specific information about the principles 
of this treatment model and how it translates into 
actual treatment practices. A secondary goal was to 
explore the possibility of establishing a collaborative 
research/clinical relationship between the St. Gallen 
team and a Language Sciences Laboratory that currently 
is being developed at Michigan S> ate University. 



GENERAL ACTIVITIES DURING THE FELLOWSHIP VISI T 

This report incorporates information gathered from 
several activities du^-ing the intensive one month 
fellowship visit, which extended from June 21 to July 
19, 1985. A global impression of the treatment 
framework was formed during my participation in the 
culminating week of a two year course offered by the 
St. Gallen team to about 25 persons that included 
parents, speech/language pathologists and sp<3cial 
educat ion teachers . Throughout the week , lectures were 
interwoven with participant self-experience in guided 
movement and case demonst rat ions • The case 
demons t rat ions focused on two severely learning 
di.sabled children who presented different clinical 
profiles. The participants were responsible for making 
the initial evaluation of the children as well as 
planning and executing therapy sessions for each child. 
Each participant had the opportunity to guide one or 
both children while being videotaped. The videotapes 
were replayed for analysis and feedback about the 
adequacy of patient contact. The week offered many 
opportunities to discuss the treatment framework with 
persons who use or desire to use the St. Gallen 
treatment model . 

Information obtained in the course was 
supplemented Ly three weeks of video and live 
observation of patients at three sites: (1) the Center 
for Perceptual Disturbances in St. Gallen, (2) the 
School for the Perceptually Handicapped in St. Gallen 
and (3) the Rehabilitation Hospital at Bad Ragaz. At 
each site, I discussed my observations with 
professionals who were direct ly involved in applying 
the St. Gallen model to their treatment practices. 

This report of my observations is presented in 
three sections. The first section describes the main 
theoretical principles of the treatment framework, 
whereas the second section attempts to paint €i picture 
of how the treatment is implemented in three Swiss 
rehabilitation settings. The third section considers 
application of the St. Gallen model in the U.S. The 
report necessarily suffers from the oversimplification 
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that results when complex concepts are treated in a few 
pages and have been grasped within a few weeks of 
observation* 
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I. TRBATMBNT FRAMEWORK 

St. Gallen's treatment framework has evolved from 
more than a decade of clinical and research 
observations by Dr. Felicia Affolter and a 
multidisciplinary team of clinical psychologists, 
speech-language pathologists, audiologists , teachers of 
the deaf and the blind. The team is currently based in 
St. Gallen, Switzerland at the Center for I'^erceptual 
Disturbances, which it founded in 1976 along with a 
pilot school for the perceptually handicapped (The 
Sonderschule) . 

The team's work has been shaped by the broad 
theoretical perspective of Dr. Affolter, a clinical 
psychologist, who al3o is trained as a speech/langua£;e 
pathologist and teacher of the deaf. Paving studied 
psychology at the University of Geneva, Dr. Affolter's 
orientation to learning theory has been influenced 
strongly by the work of Jean Piaget. But, the 
Piagetian framework has been integrated into a larger 
picture of learning theory that incorporates the 
information processing focus growing out of her study 
in communicat ion sciences and more current vers ions of 
cognitive theory in psychology. 



FOUR BASIC THEORETICAL PRINCIPLES 

The Importance of Perception to Learning 

The St. Gallen team's view of language impairment 
and treatment evolves from theoretical assumptions 
about the nature of learning complex behavior. Within 
its framework , percept ion plays a critical role. 
According to Affolter and Strieker (1980), 

**... percept ion includes all mechanisms used in 
processing the stimuli of an actual situation, 
including the different sensory modalities , 
supramodal organizat ion levels , respective 
storage systems, and recognition performances..." 
(p. 12) 

The definition points to perception as a complex 
process involving more than the stimulus detection and 
processing of sensory data; it also involves comparison 
of sensory data in an actual situation with stored 
experience, thereby enabling one to Judge their 
familiarity. Perception occurs when the stimulus 
events are r ecognized as having been experienced 
before. 
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Recognition activity is a requirenent for learning 
and devejopment. Recognition that a situation is 
faniliar neans that the presenting stiaulus events are 
assimilable to existing knowledge, and therefore can be 
treated in the same way as previously experienced 
events of the same kind. Failure to recognize a 
situation should elicit new responses that adapt to the 
new stimulus events, and as a result, expand the 
existing knowledge base for responding to subsequent 
situations. One quickly recognizes that the basic 
prewise of the treatment model is tied to Piagetian 
theory in which "learning" is viewed as the adaptive 
effect of the complementary rel at ion ship between 
processes of "assimilation" and "accommodation" . 

To discuss further on a more concrete level , the 
St. Qallen treatment model assumes that two 
requirements must be met in order for learning to 
occur . First , the environment must present new 
situations in the sense that they offer problems to be 
solved. A problem is created when one's existing 
response repertoire is inadequate to achieve a goal in 
an actual situation. For example, a child, who is 
accustomed to getting the lid off a cup by only pulling 
up on it, suddenly is faced with a problem when a 
screw-on lid cannot be detached in the same way. 
Similarly, a child is faced with a language structure 
I>roblem when exposed to an utterance whose syntactic 
structure is perceived to contradict an existing rule. 
During the course of development , the natural 
environment offers many daily life problems for the 
child to solve: Can I put this stick in the tiny hole, 
take the top off the cup to drink, climb the tree to 
get my ball, how do I tell Mom I*ve wet my pants, what 
is thi name of this object, or the meaning of this 
word, and so on. 

Having potential problem situations available for 
learning is not enough. The amount and type of 
information that the child can extract, compare and 
store in relation to existing knowledge are equally 
important. Th3 child first, must have enough 
information to perceive the situation as having an 
unfamiliar aspect, and therefore presenting a problem 
to be solved. Failure to recognize a problem results 
in the use of the existing response repertoire. 
Consequently, the behavior appears maladaptive when the 
existing repertoire does not meet the requirements of 
the situation. In the above hypothetical example, the 
child would repeatedly apply the familiar *pull up* 
action used for a pop-on can lid if she/he fails to 
notice that the screw-on lid is different. 
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Having recognized an existing problem, the child 
sust then explore the situation to solve the problem- 
imposing first one action and then another on the 
situation in accord with hypotheses or pi ans ar ising 
from stored experiences. In the above example, let's 
essume that the child perceives that there is a problen 
getting the screw-on lid off the cup. The problem is 
detected either (1) by making pre-inf erences about the 
lid from just looking at it and noticing its unfamiliar 
appearance relative to pop-on lids handled in the past 
or (2) by quickly observing that the lid does not come 
off when the familiar pul ling action is applied. Among 
the alternative actions that can be taken, the child 
may now adjust his movements so that he/she pul Is 
harder on the lid if past experience has shown that 
this action can change an object's state. Perceptual 
activity is again important to the exploratory 
activity. 

Sensory feedback provides a check on response 
execution and informs about goal achievement. In order 
to judge the effect of the "pulling harder" action 
(i.e. whether it achieves the goal of getting the lid 
off the cup), the child relies on t act ile-kinesthetic 
and visual fe dback. For example, lifting the lid off 
the cup will be experienced as a change in resistance 
to movement. Such tact ile-kinesthetic information may 
be complemented by visually observing the lid*^ 
separation from the cup. When the child perceives that 
the goal is not achieved with a ^iven act ion , one can 
predict continued attention to the task if stored 
experiences are rich e ugh to offer new action 
possibilities or hypotheses to be tried. A normal baby 
with little experience may quickly move on to another 
object after trying one or two unsuccessful action 
strategies. Something new is learned though when a 
problem is solved (i.e. goal reached^ by applying and 
adapting a new combination of act Ions . This new 
learning experience now expands the mental schema for 
perceiving and responding in subsequent situations. 

To summarize, learning results from the child's 
interactions with the environment. The perceptual- 
cognitive schemes that guide one's response to the 
environment are not innate, but acquired as a 
consequence of the child's continual exploration of the 
environment in response to countless daily life problem 
situations. The normal baby, observes the St. Gallen 
team, is continually active — trying to stick a finger 
through a hole, culling off an earring, putting it on 
again, pulling pots and pans from the cabinet, etc. A 
child who deliberately gct:s through rather than around 
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a water puddle shows how new experiences or p rob lens 
are sought out* In fact, it is taken as axiomatic that 
all husan beings v?ant to be active. When there are no 
problems to solve, even the adult reports boredom. 
Perceptual activity is required to detect and solve 
problems * 

From all sensory input associated with successful 
problem-solving activity comes knowledge ai out the 
world — the functional properties of objects and their 
relationships , how to plan events , change and 
reconstruct them , and finally , what aspects of events 
are encoded through language. Hence, problem-solving 
exploratory activity is viewed as the developmental 
root for verbal and nonverbal behavior. 

Implications for Language Impairment and 
Treatment > The St . Gall en learning model impl ies that 
understanding the basis for learning disorders must 
evolve from assumptions about how the child interacts 
with or explores the environment. The St. Gallen team 
argues that developmental problems for many children 
can be traced to their inability to explore the 
environment adequately for learning because of 
perceptual handicaps. If the amount or type of sensory 
input and/or its organization are inadequate, then the 
child will not be able to detect problems to be solved. 
Consequently, maladaptive stereotypic behavior will be 
observed because the child applies the same response 
repertoire to situations that are perceived as familiar 
but which, in reality, have unfamiliar aspects that 
he/she does not detect. No new learning occurs if the 
same response repertoire is applied all the time to 
different situations. Reduced learning experience 
restricts the range of existing knowledge and the types 
of hypotheses that can be generated to solve problems 
even when detected. 

Learning also will not occur even for those 
children who get enough information to detect problems, 
but leAl to explore the situation adequately to solve 
the problem. The lack of adequate ^^formation can 
prevent the chi Id f rom detecting it' a problem is solved 
or goal reached by a particular response . For example , 
a child, who applies a turning strategy to getting off 
a screw-on cup lid, will not be able to judge the 
ef f ect of the action if he/she cannot feel changing 
resistance as a result of the turning movement. If the 
lid does not come off right away, the child is likely 
to conclude that the turning st; ^egy does not solve 
the problem or achieve the goal. Such a child may move 
on to strategy after strategy without success — giving 
the appearance of hyperactivity and/or frustration 
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intolerance. Naturally, no new learning occurs in the 
absence of success* 

Therapy for such children must provide situations 
that offer problem-solvin-T exploratory activity in 
connection with language. Moreover, deliberate steps 
must be taken to increase the adequacy of sensory input 
so that problems can be detected and success 
experienced in solving them. 

The Coaplexity of the Situation as a Factor in Learning 

The requi renents of adequate prob 1 em-sol ving 
exploratory activity vary with the complexity of 
stimuli in the actual situation as determined, for 
instance, by their number, order and modality of 
presentat ion • Si tuetion complexi 'cy introduces the 
notions of attent ion and ch^anel capacity as important 
aspects of learning given limitations on the amount of 
information that can be processed at one time (Miller, 
1966) . Intuitively, one can assume that the more 
complex the stimuli are in terms of information 
processing load, the longer will be the developmental 
period required to extract the relevant information. 

The St. Gallen team argues that language, like 
many nonverbal skills, offers very complex stimuli for 
learning because of its mult isensory and sequential 
nature. ""o illustrate, it is known that language 
typically is presented to children iri the presence of 
some event that is being experience An utterance 
such as "the dog is jumping off th ohair" offers 
auditory inf ormat ion about the phonologic and morpho- 
syntactic forms of the language. Visual information 
also is offered about 1 inguist ic form and about the 
content of the corresponding event which involves a 
changing relationship between the dog and chair. In 
addition, tact ile-kinesthet ic information is offered if 
the child, at the same time, is poking the dog to get 
it off the chair. In such a situation, several sensory 
channels are stimulated simultaneously. The highly 
sequential nature of language is reflected by the 
concatenat ion of basic units (i.e. phonemes , graphemes 
or manual movements) into larger syntactic units, not 
to men t ion 1 ink ages across utterances from t he same or 
different speakers during discourse . Similarly, a 
nonverbal act such as making a sandwich, which some may 
regard as a simple activity, involves several sensory 
modal it ies and connected act ion sequences . 

In order to detect and explore such complex verbal 
and nonverbal stimuli, the child must bring to the 
learning task, a capacity to extract, store and 
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norned on nonlanguage impaired children at 5-14 years. 
They were given to congenitally deaf children and blind 
children and to severely learning disordered children 
with verbal and nonverbal dysfunction. The latter 
group included three subgroups whose clinical profiles 
were derived f rom longitudinal observat ion . One 
subgroup had been Judged to have tactile-kinesthet ic 
sensory deficits while the second and third groups were 
judged to have intermodal and sequential difficulties, 
respectively. (Refer to pp. 23 and 24 of this report 
for brief clinical descriptions of these subgroups. ) 
In addition to these three subgroups, the sequential 
tasks were given to dyslexic children and to right and 
left brain damaged adults . All groups exhib ited severe 
developmental or ac qui red lan^ aage deficits . 

Two striking observations were made. First, all 
clinical groups exhibited difficulty in processing 
sequential stimuli relative to normal controls. 
Performances became more depressed with increased task 
complexity. On tasks requiring the comparison of 
patterns with three and four stimuli, performances 
plummeted for the deaf and the blind even in the 
nondeprived modalities. This meant, for example, that 
deaf children's ^»ensory deprivation reduced the amount 
of sequential organization that could be achieved and 
expressed in vision and vibrotact ion. 

The second observation was that sequential 
performances for all clinical groups we»"e depressed in 
every modality and not just in the auditory modality. 
Score depression was present in every modality 
irrespective of age . 

The pattern of sequential deficits observed 
supported the expectation that language impairment is 
associated with reduced multimodal perceptual 
organization created by dysfunction at a variety of 
levels . 

Imp 1 i cat ion a for Language Impairment and 
Treatment . The more complex the verbal or nonverbal 
learning situat ion isj particularly with respect to its 
sequential and mult isensory features, the more likely 
will perceptual ly handicapped chi Idren experience 
difficulty. Perceptual difficulty with sequential 
information is not restricted to a particular subgroup 
of the language impaired with auditory processing 
problems . Sequent ial processing problems are common to 
many different clinical groups that show deficits in 
both verbal and nonverbal function . Treatment for the 
perceptually handicapped must take steps to reduce the 
complexity of learning situation in C3rtain ways while 
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at the same time preserving the opportunity for 
Bultisensory input and organization to occur. 

The Primary Role of Tact ile-Kinesthet ic Sensory Input 
in Achieving Adequate Perceptual/Cognitive Organization 

A third major finding from St. Gallen's 
aforementioned sequential pattern research suggested 
that all sensory modalities do not contribute equally 
to the multisensory organization underlying complex 
performances . Although all clinical groups scored 
lower than normal children on sequential patterns^ the 
deaf and the blind scored higher than children who 
appeared to exhibit tact ile-kinesthetic deprivation. 
In fact, children in the tact ile-kinesthet ic group 
scored just as poorly or poorer than those with 
presuirably more central difficulties in connecting and 
sequencing iniormation from more than one modality. 
The difficulty of all three latter subgroups was 
expressed on the simplest vibrotactile task that 
required the comparison of just two stimulus events. 
On the same simple task, the deaf and the blind 
performed successfully — their scores surpassing those 
of some normal children poss ib ly due to a compensat ion 
effect. Of course, their vibrotactile scores also were 
considerably lower than normal children's on complex 
sequential tasks. 

These differences between the deaf or blind and 
other clinical groups were madc^ especial ly obvious in 
the comparative study of their tactile form recognition 
performances (Affolter & Strieker, 1980). Moreover, 
the cliiiical observation of group differences in 
overall functioning were consistent with the well-known 
claims that deafness or blindness per se does not 
preclude adaptive learning. The deaf with no 
associated impairments, for example, develop many 
adequate nonverbal skills and easily acquire nonaural 
verbal forms as well. On the other hand, children with 
tacti le-kinesthet ic difficulties, and those with more 
central perceptual difficulty can see and hear, but 
fail to develop adequately on a nonverbal and a verbal 
level. The verbal deficit is basic in that meaning is 
impaired, in addition to linguistic form. 

It was reasoned that tact i le-kinesthet ic 
deprivation and its lack of central integration with 
other sensory systems has a more adverse impact on the 
learning of complex skills than do visual or auditory 
deprivation. Affolter and Strieker (1980) acknowledged 
that little is known about this relatively unexplored 
sensory channel, but it seems to offer different 
inf ormat ion about the env ironment than do audit ion and 
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vision (Gibson, 1966). 

St, Gail en 's theoretical assumptions about the 
critical role of t act i le-kines thet ic input in learning 
are shaped further by arguments for a strong link 
action ( in the sense of movement) and cognitive 
development. Casual observations reveal how difficult 
it is for a normal child to sit qu iet ly in places where 
adults look and listen or to keep from touching objects 
that are off limits in a new s ituat ion • Although the 
child also can look and list en in such s ituations , 
neither seems to be an adequate subst itute for be ing 
active by moving^ i.e. touching, handling or even 
talking or singing out loud. When one considers the 
physical properties of movement, tact ile-kinesthetic 
sensory input becomes important to learn ing. 

Within the Piagetian framework (Piaget, 1960), 
goal directed movement is a dominant feature of the 
exploratory sensorimocor activity leading to complex 
intel 1 i gent behavior . During the sensor imo tor stage , 
the child's movements with its accompanying tact i le- 
kinesthetic feedback are important to constructing 
reality. The child discovers early on that sowetLlng 
else exists besides his own body by encounterii!g 
changes in resistance to body movement as a result of 
contact with different objects. For example, poking a 
hole in thin tissue paper offers different resistance 
to movement than poking a hole through cardboard. 
Tactile-kinesthetic sensory feedback about changes in 
res ist ances connect with input from other modal it ies . 
Associated visual f eedback is obtained by inspect ing if 
a hole is created or i ot . Connect ions between movement 
and its effect on object states leads to knowledge 
about cause -effect relationships (e.g. the child hits a 
ball, and it rolls; the child pushes a pencil through 
the paper , and a hole results; the child drops a 
bottle, and the mother picks it up; or the child makes 
a vocal sound, and the mother responds with a vocal 
sound or another visible reaction). These cause/effect 
relationships between actions and changing states of 
objects become the basis for perceptual inferences — 
i.e» the ability to predict or ant icipate changes in 
states of objects before an action occurs or to m^ake a 
judgment about a probable prior action based on the 
visua? state of the object. Such pre- inferences 
initiate plans for action in a situation. 

More current versions of action theory fill in 
some of the gaps of Piaget* s theory by showing how the 
physical or 'cinematic* features of movement and its 
sensory systems provide evidence for perceptual 
cognitive infer^inces. For example* Mounoud and Hauert 
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(1982) used arm swing amplitude during grasping to 
measure adaptive movement changes in response to 
handling objects of different weights* By 12 months, 
babies could already regulate lift/grasp patterns in 
relation to anticipated weight changes based on the 
visual appearance of object size* Such perceptual 
inferences reflect the child's ability to store motor 
plans that incorporate cross -modal connect ions between 
tact ile-kinesthet ic and other sensory inputs* 

From handling objects (opening, closing, reaching 
and mouthing them), the child discovers a lot about the 
functional properties of objects . Theije functional 
re 1 at ions become c jordinated intc longer and longer 
sequences of cause-effect action events that are 
connected to a goal For example, dressing one's self 
is a very complex event involving different 
combinations of object relations and movement routines . 
Just putting on a shoe involves several movement 
sequences — reaching for shoe, making contact between 
foot and shoe, ncving into shoe, and lacing or buckling 
it, etc. The St, Gallen team holds that such 
organization of movement has multisensory 
representation with tactile-kinesthet ic input as its 
base. It ifl the tactile-kinesthet ic system which 
offers the dynamic transf Ot^ aspect of 
perceptual/cognitive organization. According to 
Affolter and Strieker (1980, p. 115), one cannot change 
or create real events by merely looking or listening. 
But rarely can one touch the environment without 
changing it. 

Imp 1 i cat ions for Language Impairment and 
Treatment . Given what is known about the functioning 
of the blind and the deaf, one must look beyond 
audit ion and vision to account for severe learning 
disability among other clinical groups. The St. Gallen 
teem argues that the perceptual handicaps that 
interfere with verbal and nonverbal learning are rooted 
in tact ile-kinesthetic deprivation and/or the 
disconnection of tact ile-kinesthetic input from other 
sensory inputs. For treatment then, tactile- 
kinesthetic input associated with problem-solving 
action sequences becomes obi igatory if the child is 
expected to experience direct interaction with the 
environment . 

Verbal and Nonverbal Skills Evolve from the Same Root 

According to the St. Gallen team, problem-solving 
exploratory activity involving multisensory, sequential 
events , is the developmental root of both verbal and 
nonverbal skills. Multisensory schema, rich in 
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tactile— kinesthetic representation, become the basis 
for recognizing and planning nonverbal behavior. Such 
schema also motivate the meaningful learning of 
linguistic forms* The pr<5dominance of action content 
in children's early utterances is well documented. 

A common root hypothesis leads to the expectation 
that verbal and nonverbal skills emerge simultaneously 
and not in hierarchical dependency. It is true that 
children, typically do not say their first words until 
a year after they have begun cogni lively to organize 
nonverbal behavior. However, there is now considerable 
evidence that during the first year when the baby is 
organizing nonverbal behavior, it also is learning 
attributes of speech sounds and aspects of 
communicative interaction that are continuous with the 
later onset of linguistic skill. See for example, the 
research on babbling drift (e.g. Oiler, 1978) and 
uother-child interactions (e.g. Snow, 1977). More 
specific evidence for a nonlinear developmental 
dependence of verbal and nonverbal skills was provided 
by St. Gallen's longitudinal study of preverbal 
children (Affolter & Strieker, 1980, pp. 82-104). They 
observe that some children began to produce language 
before they could imitate directly. Others could 
produce language before they could produce a sequence 
of actions leading to a goal (event production). In 
fact, event recognition was the only nonverbal skill 
that was concurrent with or prior to language 
comprehension. These findings are consistent with 
those that support a homologous developmental 
relationship between language and non linguist ic 
cognitive skills (e.g. Bates, 1979). 

The St. Gallen team argues that the later 
emergence of some skills (e.g., spontaneous speech 
production) relative to others (e.g. means-end event 
production) does not occur because the earlier skill 
contains the prerequisite requirements for the later 
one. Rather, the developmental order reflects 
different complexity levels in underlying perceptual- 
cognitive organization. The more complex a task is in 
terms of its information processing load, the more 
problem-solving exploratory experience needed to 
extract all the relevant features given limitations on 
human attention and the amount of information that can 
be handled by the nervous system at any one time. The 
result is a longer developmental period, the more 
complex the skill. For the child who has difficulty 
processing sequential information, direct verbal 
imitation may be a mere difficult task than spontaneous 
speech because it requires attention to the exact 
details of the model input. Consequently, the later 
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development relative to spontaneous speech reflects the 
child's need to achieve a higher level of underlying 
perceptual-cognitive organization in order to reduce 
information load during an imitative task. The more 
knowledge the child brings to the task, the more likely 
can some details be ignored, or regrouped with others. 
For example, precise recall of a digit sequence, 121416 
is easier if digits are regrouped and stored as three 
(12 14 16) rather than six bits of information. 

The earlier appearance of complex nonverbal action 
skill relative to language in early life also can be 
explained in terms of information load. Meaningful 
1 anguage is more complex because it incorporates 
inf ormat ion about both the act ion events p lus the 
linguistic code :for representing the action. Prior to 
language,' the child's nonl inguist ic vocal output can be 
regarded as less complex in its information ' oad 
because it can be guided by just oral tactile- 
kinesthetic and/or auditory information that is 
disconnected from action events. On the other hand, 
meaningful vocal output increases information load. 
Auditory/oral tacti le-kine3thet ic inforir.at ion now must 
be linked to information arising from action events, 
which include whole body tactile-kinesthesis, vision 
and possibly other sensory channels (e,g, smell, 
taste, etc.). Considering the amount of information 
that competes for the child's attention, it is easy to 
appreciate why the St, Gallen team stresses the 
complexity of meaningful language. In fact, so much is 
goinj on during a spoken language event that one should 
not be surprised that the normal baby extracts just 
some of the features at any one time, ,, possibly 
focusing just on the auditory form during one 
linguistic event and just on action in another event. 
Language discovery may occur when there has been enough 
experience in each domain that at tent ion can focus on 
both the form and action event at the same time in a 
situation. 

Language discovery means that the child is aware 
that a particular auditory form (or in the case of the 
deaf , visual (manual ) fo^'m) is associated with some 
aspect of an object or action in a situation. Even 
after language emerges, it is known that the normal 
child is able to connect just some of the features of 
its form with some aspect of an event. At first, just 
single words are connected to an event and not all the 
features of this word are extracted. For example, 
early word pronunciations are simplified by omitting 
some segments. The literature hints further at the 
possibility that in learning language, the young child 
may not focus on its form, content and use at the same 
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time, e.g. Blake's (1984) disaertat ion showed that when 
children expanded their form, ? e. mean length of 
utterance (MLU) , no new changes occurred in semantic 
relations or pragmatic functions. Conversely, 
expansion in semantic and pragmatic content were not 
coincident with shifts in utterance length. 

The linguistic features extracted are determined 
by attention to stimulus salienv^y *n relation to the 
prior knowledge that sets boundaries on what one might 
attend or expect in a situation. The work of 
Huttenlocher, Smiley, and Charney (1983) suggests that 
in observing an action event, children may focus first 
on those actions that they have already done 
themselves. The early linguistic coding of action 
events is well documented. 

Further development is the consequence of 
exploring and extracting more and more information from 
actual s ituat ions about act ions , 1 inguist ic form and 
connections between the two. According to the St. 
Gallen model, a relatively long period of language 
experience connected with actual situations precedes 
the child's ability to use language in a true symbolic 
sense in that it can refer to events that are absent. 

The process of extracting new features is not a 
pasbWe one. The new learnjing results from 
contradict ions between hypotheses or expectancies 
imposed on the situation from prior knowledge and the 
kind of information actually experienced in the new 
situation. The problem-solving nature of l^.nguage 
learning has been discussed by Menn (1976) in phonology 
and Miller (1984) for syntax. 

Im i^i i cat ions for Language Impairment and Treat ment 

The St. Gallen team holds the position chat 
perceptual handicaps involvin^f the tect i le-kin.^st het ic 
3ystem result from inadequate problem-solving activity 
in actual situations that imract on both verbal and 
nonverbal skills. 

If verbal and nonverbal skills both are products 
of problem-solc'ing exploratory activity, then it 
follows that such activity must be the focus of therapy 
and not the acquisition of specific skills. This means 
that one should focus on providing more and more input 
experiences that offer prob 1 em-solving opportunity to 
learn about the language in re 1 at ion to events 
experienced. This does not mean that linguistic forms 
are referenced against a picture or object which are 
removed from direct experience. Rather, the <^.hild must 
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actually be engaged in a reality type problem-solving 
experience and efforts made to represent this action 
through language. Problem-solving activity in actual 
situations should yield improvement in both verbal and 
nonverbal behavior . 

However , one ^ay to reduce st imulus complexity is 
to explore problem situations first without the verbal 
input. By working on a nonverbal action level, the 
treatment not only reduces the potential for 
information overload, but it provides the opportunity 
for the child to learn something from the situation 
that can build the content base onto which language 
forms can be subsequent ly mapped even in the same 
therapy session* It is assumed that language forms 
(words and grammatical patterns) will be acquired and 
retrieved most easily when they relate to some aspect 
of the situation that is familiar to the child's 
experiences . 
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II. IMPLEMENTATION OF TREATMENT FRAMEWORK 



IMPLBMBNTATION AT THB CENTER FOR 
PERCEPTUAL DISTURBANCES 



The Center for Perceptual Disturbances is a 
privately financed non-profit clinic located at 
Florastrasse 14, in St. Gallen, Switzerland, a cantonal 
capitol city. The approximately 4500 square foot 
facility provides an audiometric testing suite, typical 
office and work space plus two kitchens fully equipped 
for storing, cooking and eating food. I was struck by 
the simpl icity of the work environment , particularly 
the absence of special toys and materials that 
frequently adorn cabinets and tables in U.S. clinical 
environments. The large number of videotapes and films 
maintained on patients, in addition to the usual 
clinical records, equally focused my attention. 

The significant rehabilitative role played by the 
Center is underscored by the fact that it thrives in a 
relatively small city of about 100,000 persons that 
p.lso supports two other major ::linical facilities 
serving children with developmental disability: the 
Kantonsspital St. Gallen (Cantonal Hospital) and the 
Children's Hospital. However, patients of all ages are 
referred to the Center from all over Switjerland and 
bordering European countries. They cone with varying 
diagnoses including deafness , dyslexia, aut ism, 
aphasia, schizophrenia, mental retardation and 
emotional disturbance. The Center enjoys a reputation 
of helping children who do not respond to estab 1 i shed 
treatment approaches. Children are most often referred 
in the age range of 4-10 years though a patient as 
young as 15 months has been seen. 

The staff of about seven clinicians devotes time 
not only to diagnosis and treatment of developmental 
disability, but also to clinical research and the 
teaching of courses on the therapy method to parents 
and prof ess ional s who serve learning di sab led chi Idren. 

The Nature of Perceptual Impairment 

The St. Gallen model views a perceptually 
handicapped child as one who does not explore the 
environmeiit adequately for learning because of either 
reduced peripheral sensory input or abnormal central 
organization of such input. Strictly speaking, this 
group includes the deaf and the blind whose peripheral 
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sensory deprivation leads to perceptual deficits for 
specific tasks . But , si nee their sensory deprivation 
effects do not prevent general adaptive learn ing , they 
are not regarded as learning disabled and for this 
reason, are treated less often than other groups at the 
Center. Among learning disabled children I observed 
three clinical subgroups. 

One subgroup appears to present perceptual 
deficits due to reduced tactile and/or kinesthetic 
acuity. Children in this group show immature object 
grasp , release and manipulative patterns . They grasp 
with one hand and/or use just two fingers as opposed to 
the whole hand. Objects may be touched but not 
actively handled. Walking and climbing movements are 
awkward, and maximum tact i le-kinesthet ic support is 
required to execute movement or to alter body position 
during movement. Otherwise, the child may show panic. 
Some children refuse to touch objects — appearing 
tactile defensive and inactive. They create the 
impression o2 being mentally retarded or lacking in 
motivation. However, such children appear to 
underste^nd more than they can do whenever the task can 
be performed on the basis of visual information. For 
example, such a child may quickly learn to visually 
match and sort pictures or objects or to associate an 
auditory form with a pictu*-**. Yet, the same child can 
show tremendous difficulty pouring water from a pitcher 
into different size glasses because the movements have 
to be referenced from the tact ile-kinesthet ic system. 
Although the child may observe visually that the action 
resulted in water on the table instead of the glasses, 
he/she is not able to solve this problem given failure 
to perceive kinesthetic sensory feedback about 
movement. The same child will have difficulty 
articulating speech sounds or adapting his/her walking 
movements tc an unfamiliar situation. These children 
will tilso fail complex cross-modal and sequential tasks 
involving just vision or audition given that ta;tilt^- 
kinesthetlc deprivation reduces the multisens >ry 
organization on which they depend. The tactiie- 
kinesthatic subgroup is the largest and most frequently 
seen group. 

Still other children are skilled in their 
movements , but present stereotypic, unconnected and 
disorganized movement sequences. They lack eye contact 
and appear socially detached. They do not always look 
at what they are doing, and some give the impression of 
being hyperactive. Such children's difficulties 
increase whenever the task requi res connections between 
tactile-kinesthet ic information and other sensory data. 
These children, labeled as the intermodal subgroup to 
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reflect their difficulty in making cross-modal 
connections , are often referred to the St. Gall en t^am 
with the label of autism. Bryson (1972) is among those 
in the U.S. who have called attention to the cross- 
modal difficulty of autistic children. Intermodal 
children may quickly learn tasks that can be done by 
using sensory feedback within a single modality. 
Visual matching may be done successfully. An inlaid 
wooden puzzle also can be done if the chi Id can detect 
when the puzzle form fits in the designated space by 
f eel ing a change in res is t ance » and does not have to 
look. However, since most human behavior depends on 
cross-modal connections, one can appreciate why 
intermodal children can exhibit such low levels of 
functioning. For example, the lack of cross-modal 
connect ions prevents the chi Id from discovering that 
something heard is something that can be seen . 
Consequently, the child does not turn its head in the 
direct ion of a sound source . Yet , normal bab ies show 
and it or y localization behavior as early as three 
months . Intermodal difficulty can account for some of 
the bizarre behaviors described in the autism 
1 iterature . The 1 ack of mother recognit ion and social 
interaction can be explained by the failure to 1 ink 
tact ile-kinesthet ic information obtained during feeding 
and body contact with the visual features of mother. 
Compuls ive maintenance of the same objects in a given 
arrangement could result from an effort to create order 
f rom strong dependency on cry*? t alized visual schema. 
Only by connecting visual information with tactile- 
kinesthetic information arising from object handling 
can the chi Id d iscover that objects do not have a 
static visual configuration. Naturally, these children 
exhibit sequent ial difficulties inasmuch as sequent ial 
skills are assumed to rely on an integrated 
mult isensory st ore of experience . 

Children in a third clinical subgroup, labeled as 
serially impaired, appear similar to those labeled as 
developmentally asphasic in the U.S. It is not 
surprising that this group is least often seen by the 
St. Gallen Team. This group has no sensory deprivation 
and experiences adequately connected sensory input, but 
f ai Is tasks once they involve a certain lev el of 
sequential complexity. Consequently , it appears that 
many develop enough skill to function in conventional 
special programs. However, these children are said to 
be easily f rust rated probably because they can often 
take the first steps towai. d solving a problem but fail 
because of difficulty connecting sequencer* of actions 
or linguistic form. Difficulty is seen in all 
modalities, especially the vibrotactile one* Like the 
aforementioned groups, visual tasks are the easiest 
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possibly because vision offers greater simultaneity of 
sensory data compared to audition and 
tact ion /kines thesis « 

In summary, children in all three clinical 
subgroups present normal physical appearance. They all 
show general difficulty with comprehension and 
production of verbal tasks and with planning or 
executing actions on nonverbal tasks. However, all 
show uneven skill development in both areas, with 
visual tasks yielding the best performance. Some 
children presented symptoms characteristic of more than 
one subgroup. 

Assessment of Perceptual Impairments 

The assessment of perceptual handicap at the 
Center, natural ly rel ies on check 1 is ts to guide 
informal observations since many children are unable to 
respond to structured tasks at the onset of therapy. 
In addition, the staff relies on responses to three 
perceptual/cognitive tasks that they developed and 
normed > These structured tasks permit responses to be 
observed under different sensory modality and stimulus 
complexity conditions . The classic Piaget ian seriat ion 
and haptic recognition t'^sk are offered in the visual, 
tactile and visual-tactile conditions at three levels 
of stimulus complexity. Analogous successive pattern 
discrimination tasks are offered in the auditory, 
visual and viorotactile conditions at four levels of 
stimulus complexity. Although case history report and 
medical records are obtained, the team relies heavily 
on its own observations of what the chi Id is doing in 
an actual s ituat ion. Videotapes are f requent ly made of 
the child' 8 behavior for purposes of reliable and 
detailed analyses. From observation, I inferred that 
the diagnost ic process is designed to answer three 
questions: 

1. What is the status of the child's verbal and 
nonverbal skills? The goal is to determine presence or 
absence of age appropriate skills. That is, does the 
child comprehend and produce spoken or manual language 
forms? Does the child recognize or draw p ictures , 
exhibit symbolic play? On the social level, does the 
child initiate interaction with other people, recognize 
parents, show affection, smile socially, maintain eye 
contact or show fear of strangers? On a cogn itive 
level , does the chi Id recogn ize self in a mirror, 
identify common objects, adapt movements to unfamiliar 
situations, recognize and/or produce functional object 
relationships or daily life events requiring planning 
and execution of action goals? It should be pointed 
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out that the team not only determines presence or 
absence of various skills, but the specific condi t ions 
under which they are present or absent. Information 
about behavioral condi t ions is used to determine if and 
how behavior is influenced by the type of sensory 
information offered in a particular situation*, e.g. 
does performance break down whenever the chi Id has to 
plan a sequence of actions leading to a goal as opposed 
to executing a well practiced routine, or does 
performance break down (e.g. panic reaction) whenever 
the child has to perform an action without maximum 
support or use t act ile-kines thet ic feedback to monitor 
!SQve!!?ei\ts as opposed to other forms of sensory 
feedback? 

2. What kind of sensory information is the child 
get t ing? Auditory and visual peripheral functions are 
assessed using f ami 1 iar formal and informal techniques . 
Much time is devoted to evaluating movement in order to 
infer t act ile-kines thet ic input . In spontaneous 
informal situations, observations are made about how 
the child touches, grasps and handles objects, walks, 
negotiates stairs, etc. On a more formal structured 
level, I observed th- - the tactile conditions of the 
haptic and 3eriation tasks are used to obtain 
systemat ic data on how the chi Id moves when solving a 
problem using just t acl ile-kines thet ic information. 

The haptic task requires the child to match forms of 
varying shapes and complexity whereas the seriation 
task requires the child to order wooden bars by size. 
Since these tasks have been normed, performances can be 
quantified against some standard. 

3. How does the child respond to changes in 
information? Logging the situations under which age 
appropriate skills are present or absent is 
supplemented by observing if the child focuses 
attention during ' guided movement. The St. Gallen t^^am 
maintains that a chi Id who knows how to solve a problem 
will resist guiding and that even a normal child will 
permit guiding if he/she does not know how to act on 
the environment in a particular prob lem-so Iving 
situation. During my visit to Bad Ragaz, I observed 
that even the brain injured adult did not resist 
guiding. One can also observe how the child performs 
with added sequent ial complexity or added visual 
information, and so forth. The information in the 

lat ter category is important to revealing if 
performance success is uneven relative to the kind of 
inf ormat ion that must be perceived in an actual 
s i tuat ion . 

The answers to the above three questions over t ime 
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allow the therapists to determine if perceptual 
impaiment is probable, and the type of perceptual 
deficit exhibited* However, I observed no magic 
cons t el 1 at ion of skills or a test score that leads to 
the interpret at ior that a child is perceptual ly 
impaired* Many groups of children^ including the 
mental ly retarded^ fail to obtain the same score as the 
normar ive group on perceptual tasks • It seemed to me 
that the presence of perceptual impairment is judged 
primar i ly by the child's uneven performances in 
different situations. The child is likely to be 
perceptually impaired if successful performance is 
situation dependent, i.e. can be explained by the 
amount and type of information load. A mentally 
retarded child would not be expected to perform in such 
an uneven manner. 

A more promising approach to diagnosis is likely 
to evolve from the St. Gallen team's current research 
on the different clinical profiles shown on seriation 
and form recognition problem-solving tasks (Affolter, 
forthcoming). The problem-solving model developed by 
Ruth Pitt and Mattie Janse-Brouwer at the University of 
Minnesota is being used to analyze detailed behavioral 
observations . For example, on the seriation task, such 
observations include the following: the child measures 
with two pieces , touches or looks at the display , 
measures top line resistance, etc . Using the 
Pitt/Janse-Brouwer Model, Dr. Affolter has been able to 
categorize behaviors according to the evidence they 
offered for various aspects of the problem-solving 
process such as making an hypothes is about how to solve 
the problem, evaluat ing feedback , etc. Preliminary 
results f rom the seriation analysis point to ditferent 
clinical profiles for the mental ly retarded and 
learning disordered children who fail the task. For 
example , the mental ly retarded f ai 1 to generate 
hypotheses for solving the problem, i.e. one or two 
strategies are tried before concluding the task. 
Learning disabled children, on the other hand, generate 
many hypotheses but fail to solve the prob lem because 
they presumably do not get enough information to judge 
the adequacy of the strategy. Other features are 
emerging to distinguish the tact ile-kinesthetic and 
intermodal clinical subgroups as well. 

But, differential diagnosis is not important for 
the therapy process since all perceptually disturbed 
gi'oups get the same therapy. However, differential 
diagnostic information is useful for predicting and 
explaining the child' s response to learning situations . 
To illustrate, intermodal patients (those having 
difficulty connect ing sensory information across 
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modalities) may differ from tact ile-kinesthet ic 
patients (those having difficulty extracting sensory 
information from movement) in the kind of feedback cues 
that can be used. Consider the task of matching puzzle 
pieces to their corresponding inlaid patterns on a two- 
dimensional puzzle board. The intermodal child may 
have difficulty knowing when the puzzle piece is a fit 
because vision also mt^st be used to check on the 
movement. On the other hand, the tactile-kinesthet ic 
group can use the v isual inf ormat ion to solve the 
prob lem because there is no intermodal prob lem . Adding 
depth to the puzzle board increases the possibility for 
the inter-modal chi Id to just use tact il e-k inesthet ic 
feedback to monitor correctness of puzzle placement, 
i.e. the puzzle piece is inlaid correctly when it fits 
snugly against the inside of the board, and visual 
information, therefore, is not needed to verify goal 
attainment. The tact ile-kinesthet ic child, however, 
may not be able to use this new tact ile-kinesthet ic 
information, and consequently will continue to solve 
prob 1 ems on the bas is of feedback about wHat the puzzle 
looks like. To the extent that visual information, 
alone, is insufficient, task failure will also be 
observed for the tact ile-kinesthet ic subgroup. 

Orienting the Family to the Treatment Strategies 

Once the child is diagnosed as perceptually 
impaired and a candidate for guided movement therapy, 
the child's caretakers are trained to do the therapy. 
Conducting the therapy in the home is required since 
it prov ides the areax'^st opportun ity for experiencing 
relevant daily life events. If therapists are hired by 
the family to work with the child in the home, they 
also are included in the training. Training has two 
goals . 

The first s'oal is to develop skill at guided 
movement . This is accompl ished by having f ami ly 
members experience guided movement by guiding each 
other and then the patient under supervision. 
Videotapes are made of guiding for feedback and 
discuss ion . 

A second goal is to increase the family's 
sensitivity to the nature of the patient's problem. I 
found the use of self experience exercises to be a 
rather interest ing approach to sensitizing the 
caretaker to the frustrations of the child. During my 
visit, for example, each member of one family 
participated m a writing exercise during which visual 
feedback was deliberately distorted to induce 
frustration. Afterwards, discussion of the family's 
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frustrations on the task was used as a basis for 
orienting it to the child's problems. 

The fanily orientation can last a week or more for 
families who travel from other countries. The child is 
then returned to the center at periodic intervals for 
monitoring and evaluation. Some patients may be seen 
at the center once or twice per week whereas others may 
be seen every six months depending on the faaily's 
location and neede. The Center's staff clinicians also 
make field visits to patients' homes to monitor 
progress when needed . 

Treatment Goal 

Therapy strategies are consistent with the view 
that language and nonlanguage delay are due to 
perceptual-cognitive deficits. The goal of the therapy 
is to offer problem-solving exploratory experiences 
that can make perceptual-cognitive activity nore 
adequate for interacting with the environment. Given 
the theoretical framework described above, two aspects 
of the treatment focus stand out as different from most 
U.S. approaches. 

First, the therapy is geared mainly toward 
comprehension rather than production performances. 
Consequently, the child is not required to emit 
particular responses, especially at the early stages. 
This treatment practice follows from che theoretical 
assumption that all patterned, adaptive behavioral 
output is guided by some kind of prior established 
mental schema or principle. For example, the act of 
getting a drink of water will be guided by already 
internalized rules for moving in the environment to 
accomplish the goal. A meaningful verbal response to 
the same event (e.g. I want a drink) will reflect 
stored grammatical rules and art iculo-motor programs 
connected with stored tactil e-kinesthetic exfariences 
of drinking. If observable behavior is the product of 
already formed schemes, it follows that the way to 
change the output is not by working on the output, but 
by altering input experiences that can change the 
existing schema for acting. 

A second feature that stands in contrast to l).^. 
approaches, is the lack of focus on specific skills. 
That is, the treatment is not structured to teach 
colors, picture recognition or grammatical 
constructions if such skills are lacking. Neither does 
the treatment attempt to teach nonverbal skills such as 
object permanency or means-eiid relations . father, 
treatment focuses on facilitating perceptual-cognitive 
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representation through problem-solving experience that 
is assumed to be at the root of a wide variety of 
complex skills* Hence, the treatment is process 
oriented* 

Treatment Strategies: The Technique of Guided Movement 

The goal of stimulating perceptual-cognitive 
learning is achieved through guided movement. This 
means that the therapist takes the child's hands or 
body and guides their movements during activities. The 
assumption is that the same sensory feedback is 
experienced whether the child moves on his own or is 
moved by someone else. 

The clinician's hands are pes it ioned on those of 
the child such that inpu*- to the whole hand including 
the fingertips can be experienced. Typically, the 
therapist guides from a standing or sitting position 
behind the child. The body movements of the child and 
the clinician are synchronized and natural ly paced (not 
too slow or too fast) with smooth positional 
transitions. The therapist moves with the child in the 
same way that he/she might move naturally in the 
activity. This means that the therapist does not 
prestructure the precise movements to be made when 
solving a problem, although the materials ought to be 
familiar to the therapist. In fact, the therapist 
should expect and welcome problems that may arise 
naturally in trying to solve a problem. For example, 
if the instrument used to cut the apple or an apple 
piece falls to the floor, the therapist guides the 
child's movements to pick up the object. Such detours 
are part of natural events and create a new problem 
with its own cause-effect sequence of action 
subroutines embedded in the larger problem context of 
cutting the apple. Similarly, if the object needed to 
complete the task is noc on the table, the child iv^ 
guided to the cupboard to get it. Consequently, the 
whole body, and not just the hands, are involved in 
purposeful guided movement. 

The movements involve both hands. Routinized or 
stereotypic patterns are minimized by varying the 
movemen^-^ on different objects or on the same object. 
For exampl e , when cutting apples , one does not 
structure the movement to cut every apple in the same 
way. A large apple may be managed most easily bv 
cutting it in half before preparing smaller pieces 
while small pieces may be cut from the whole of another 
apple . The var iat ion in movement encourages adapt ive 
learning. 
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The therapist does not verbally announce what 
movements are going to be made. In fact, the therapist 
does not talk during the problem-scr ving activity so as 
not to overload the child with too much information. 
During my own attempts at guiding someone, I noticed 
how difficult it is for the therapist to talk and focus 
on the guiding at the same time. 

Guided movement is structured so that the child 
experiences maximum tact ile-kinesthet ic feedback about 
movement • This is achieved by ex ecu t in g the guided 
movement such that the chi Id experiences maximum 
changes in resistance created by the opposition between 
movement and no movement. Recall that this sensory 
feedback is important to evaluating when an action goal 
2 3 reached, and consequently, establishing a causal 
relationship between one's movements and their effects 
on the environment. When slicing an apple, to use St. 
Gallen team's frequent example, the knife's vertical 
movement through the fruit continues until it reaches 
the stable support of the table at which point, 
movement is met with maximum resistance • Since the 
movement cannot continue, the child can use the input 
of information to Judge the completion of an act or the 
attainment of a goal. On the other hand, it is more 
difficult to judge the complet ion of a novement when 
slicing the apple by moving the knife horizontally such 
that the movement never makes contact with the table. 
Much less resistance is offered to movement in the 
latter than in the former situation. At the extreme 
end of the continuum, spreading butter or jam on bread 
of i ers hardly any res is tan ce to movement that can be 
used to judge the completion of an act. In amazement, 
I observed even adult brain damaged patients continue 
their spreading movements indefinitely after the bread 
had been covered visually. The movement was stopped 
only when the ^;herapist intervened. Such patients with 
severely reduced tact ile-kinesthet ic representation 
could not even use the available visual information to 
monitor act completion or goal attainment. Just this 
smal 1 cl inical observat ion adds support to the St . 
Gallen team's claim that visual perception is supported 
by the prior perceptual organizatior of tactile- 
kinesthetic input . 

To prov ide maximum change in resistance, the 
patient must have stable body support from beneath and 
along the side since any change of stimulus information 
is perceived relative to some reference point. A 
stable support anchors the body in order that tactile- 
kinesthetic feedback associated with a particular 
movement can stand out. Tact ile-kinesthet ic feedback 
in the form of felt res i stance is experienced ap a 
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change in the relationship between the support and 
one's body and/or object* For example^ if the body 
noves around continually, then aay new movement 
superimposed on this general movement is difficult, to 
detect — under ordinary conditions — i.e. unless it 
presents extraordinary contrast with the ongoing 
movement. Simply put, the movements of one's arm is 
accentuated when the body is in a resting position* It 
is also difficult to detect the arm movement if one 
cannot feel where the body is in space. 

Consequently, guiding is not done with hands or 
feet up in the air. All movement is guided along a 
stable support so that the patient knows where the body 
is at all times. Maximum changes in resistance also 
are facilitated by choosing stimulus material that 
offers instant rather than gradual opposition to 
movement (cf. apple and peach), and those that maintain 
from consistency (cf. sand vs. paper). 

A child who tries to take over the movement and 
perform the task without help, is allowed to do so, but 
not at the expense of reinforcing maladaptive response 
habits. During my visit, I observed one child who had 
a rich repertoire of habit responses based on visual 
patterns. During a dish washing task, the child 
resisted guided movement. However, his habitual 
movements were nonadaptive in that each dish, 
regardless of size or debris, was put into the tub, 
stroked once with a dish cloth and taken out. It 
appeared that tho child had visually extracted the 
proper sequence of activity without connected tactile- 
kinesthetic representation. Consequently, once the 
child's hand was in the water, the therapist imposed 
guided movement in order to create a more adaptive 
response to the task. 

Strategies also are used to connect tactile- 
kinesthetic effects of action with feedback from other 
sensory systems (e.g. visual, gustatory). I observed 
that a child often was guided to taste food after a 
movement goal had been reached (e.g. after cutting an 
applo piece) or the child was encouraged to touch 
and/or look at the changed state of the apple following 
each slicing attempt. Establishing such intersensory 
feedback connections allows the child on subsequent 
occasions to view a cut apple and make inferences about 
how the apple got in its state or to see an apple and 
judge what kind of actions could be imposed on it 
without first having to act on the apple. It should he 
clear that this is the kind of knowledge that supports 
the search for linguistic forms, for asking questions, 
and commenting on the states of objects, and their 
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cause-effect relations, both probable and real. 

The Role of Daily Life Problem-Solving Activity 

The guided movement always occurs in the context 
of reality based problem-solving events* A problem- 
solving event involves a sequence of actions leading to 
some goal in a situation having an unf amil iar aspect • 
Such daily life events may occur in preparing a snack, 
eating, dressing, constructing objects that have 
f unct ional use — beads or hat to wear , a present for 
mother — washing, and retrieving a toy from a shelf for 
play, etc. Thus, the therapy setting is the natural 
environment . 

At the C^iHter, I observed that the kitchen was a 
frequent setting for therapy. It is one of the few 
settings that offers so many natural problem-solving 
events in a restricted clinic environment. Every meal 
or snack, for example, provides differer.t sensory 
information and sequences of events leading to a goal. 
Cutting an apple offers a different problem than 
cutting a slice of bread. Even the cutting of an apple 
offers different problems depending on its size or the 
type of countertop or instrument used, etc. It should 
be clear that the goal is not to teach the child 
specific cooking skills, but to offer the possibility 
to experience different types of reality-based problem- 
solving activities involving cause-effect 
relationships. But, the bulk of therapy takes place in 
the child's home which provides a much broader context 
for natural problem-solving activity. The child's 
caretakers are instructed to do with the child just 
what other people are doing in the home. 

Care is taken to select daily life problems that 
allow the child to function at his/her performance 
calling. The celling is most likely to be reached when 
the situation Includes familiar features to the child 
with some novelty to create a new situation. For 
example, putting on shoes becomes a new problem when 
they are new and have an unfamiliar buckle that must be 
handled in order to get the shoes on. The child is 
assumed to be functioning at performance ceiling when 
he/she attends the task — i.e. does not talk or focus on 
other stimuli in the sensory field. In structuring the 
activity, the therapist can exert further control over 
the stimuli in the situation to encourage success. For 
example, some or all items can be presented in the 
perceptual field to facilitate recognition (pre- 
inferences) about how to solve the task. In such 
cases, objectr also communicate the activity goal to 
the child. 
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Choosing daily life problem-solving events offers 
three necessary features for development that can be 
missed by contrived or artificially created tasks. 
First, they are dynamic — always changing. The stimulus 
properties of real situations are never the same even 
when one experiences the same events . For example , the 
type and sequence of movements associated with getting 
dresued change depending on the number and types of 
clothing used I the rate at which one has to act , etc . 
These changes in the natural jituation offer problems 
that force the child to adapt his movements and thus 
stimulate further development. At the same time, 
events stimulate perceptual-cognitive organization at 
modality specific as well as cross-medal and sequential 
levels of integrat ion . 

Second, reality events are rich in their sensory 
inputs offering the possibility to connect movement to 
different kinds of associated sensory inputs (e.g. 
auditory, visual, etc.) that co-occur with the movement 
and offer additional channels of feedback about the 
effect of movement . 

Finally, daily life events that reoccur — eating, 
preparing food, dressing, etc., offer some regularity 
of experience that cuts across the specific variations 
in the specific stimulus events. This regularity 
offers the opportunity to initiate the learning of 
response patterns hav ing mean ingf ul consequences . 

Working on Language 

An assumption of the St. Gallen treatment model is 
that talking to the child is not the essent ial bas is 
for organizing adaptive cognitive behavior. Meaningful 
use of symbolic forms externalize what is known about 
the world already. Consequently, the teaching of 
language forms is always done in relation to ^'uided 
movement experience. Thus, the therapy is especially 
tuned to the semantic base of language. Prior to 
langu'Skge discovery, no attempt is made to relate verbal 
forms to guided movement events . The focus is on 
establishing e content base for linguistic form. This 
does not mean that no talking occurs during e therapy 
s ess ion • Even though a chi Id does not understand 
language, talking does occur, but simply as part of 
natural social interaction with the child before and 
after guided movement. From these spoken language 
events and countless others in the environment, the 
children presumably detect whatever rudimentary 
auditory features of linguistic form that they can, 
provided that no hearing loss exists. In some cases. 
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recognizable words and phrases may be learned by the 
child though they are not ured meaningfully. After 
some critical level of action representation occurs in 
response to guided movement, children begin to connect 
on their own, particular features of linguistic form to 
some aspect of an object or action in a real situation, 
i.e. they discover language. Language discovery means 
that the child connects a verbal form with a present or 
past action event. 

Once language emerges, therapy helps the child to 
map symbolic forms onto the guided experiences offered 
in a treatment session. However, during the guided 
activity, the clinician does not speak in order that 
full attention is focused on movement events . As soon 
as possible after the problem-solving activity, the 
clinician' may draw pictures to represent some aspect of 
the child's activity during the guided movement. Later 
pictures are combined with written or spoken words, and 
at still a later stage, words alone are used. It 
should be noted that symbolic mapping can take place 
after each movement goal is reached in an activity and 
need not be postponed until the very end of the 
session. For example, if the child's task is to cut up 
an apple, symbolic mapping can occur cfter each piece 
is cut. 

The verbal patterns and the particular aspect of 
the guided event are drawn, written or spoken by the 
clinician at the early stages when the child is working 
mainly on comprehension. At least two principles are 
followed in selecting verbal stimuli. First, it is 
assumed that symbol properties are more likely to be 
learned and used if they represent the most salient 
aspects of the guided experience, i.e. those which 
accentuate movement or object attributes that are 
perceptible to touch and feeling. For example, after 
cutting an apple, grammatical constructions such as "I 
cut the apple," "the apple is hard," are more 
appropriate than constructions such as "the apple is 
red." 

A second consideration takes into account the form 
of the construction. The clinician uses verbal stimuli 
that reflect an action event as opposed to single 
words. This practice is supported by theoretical 
arguments that the normal child's use of single words 
are intended to convey an underlying relationship among 
objects (e.g. Greenfield & Smith, 1976). The practice 
gains further support from studies, which suggest that 
language is tied to the dynamic aspects of s» .isorimotor 
intelligtTice; e.g. event knowledge or means-end 
activity as opposed to the more static notions of 
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object permanency* Kernel sentences are constructed 
that include the basic grammatical constituents 
representing the ob jeci- relations involved in an act ion 
event. Constructions such as "John cuts the apple," 
"John eats the apple , " are more appropriate than 
phrases such as "eating apple," "the big, red apple," 
etc. Naturally, the fully formed constructions are 
kept simple. 

As the child's language product ion increases , the 
child also selects verbal responses to represent the 
guided experience. Therapy encourages drawing as well 
as writing and speaking. Clinician responses to the 
child*s productions serve the goal of social-pragmatic 
interact ion rather than specific skill reinforcement . 
As the child's stored experience becomes more complex, 
compreheds ion and production of symbol ic 
representations are expected to increase in complexity. 
Naturally, speech articulation is not a primary goal. 

E valuating Patient Response to Therapy 

There are both short and long term measures of a 
child's response to therapy. Short term gains are 
judged by a child's response to a given therapy 
session. The clinician examines the frequency and 
duration of focused attention during guided movement. 
The child is judged to be at attention whe^ the eyes 
are f ocused on the task or give the appearance of a 
blank unfocused stare, and the child is quiet on the 
chair or floor; i.e. does not talk or cry, nor move the 
body aimlessly. 

Changes in muscle tone from the beginning to the 
end of the guided activity is another measure of input; 
i • e. muscle tone is increased for patients who are 
flaccid initially, and it decreases for those who 
initially are hypertonic. These changes in state are 
taken as evidence of adaptive response to stimulus 
input that becomes more familiar. 

The clinician also looks for signs of beginning 
representation or recognition of stimulus events during 
the guiding by noticing, for example, if the patient 
takes over some of the movement steps leading to a goal 
or the patient's eye gaze tracks or precedes a guided 
movement in anticipation of the next step. Moreover , 
the clinician can observe if the the patient initiates 
the first steps toward solving a problem on his own or 
if the patient is willing to touch unfamiliar material 
used during treatment. 

V/itb exception of changes in muscle tone (only 
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detectable by the clinician who is guiding), all these 
changes were observed across child and adult patients 
during my visit* It was fascinating to observe 
hyperactive children maintain attention for indefinite 
time periods during guided movement. 

The fellowship visit was not long enough for me to 
observe long term gains for any patient. From the 
course and various d^.scuss ions , I learned that long 
term gains are measured in several ways. First, one 
examines whether or not the number and types of 
specific verbal and nonverbal skills increase after a 
period of therapy. However , cl inicians specify the 
conditions under which the skill initially was not 
performed earl ier and look for change in skill with 
respect to a part icular set of conditions . For 
example, a child at a prior time may not be able to cut 
objects (e.g. apple) except when maximum feedback 
support is provided. After a period of t imei the child 
cuts this object and others without such support--thus 
moving the behavior closer to normal. With respect to 
language, attention is given to whether the child 
constructs utterances that refer to action relations as 
opposed to loosely organized phrases . 

Second, they look for changes in the frequency of 
spontaneous exploratory activity. The child begins to 
notice or become more aware of the environment, will 
approach objects on his/her own and attempt to 
incorporate them in a spontaneous problem-solving 
activity. In other words, the child becomes an active 
learner on his/her own. 

Equally important, progress is measured by changes 
in the level of planning a sequence of act ion steps 
loading to a goal . Six planning levels have been 
identified (see Affolter & Strieker, 1980); e.g. the 
child may begin at a level where recognition of the 
act ion steps required in a s ituat ion occurs only when 
all stimuli needed to solve the problem are present. 
On higher levels, recognition is still possible even 
when some or all stimuli connected with the problem- 
solving event are absent. For example, in one therapy 
session, I observed a child functioning on the higher 
level. He was simply told that he and the clinician 
would prepare some tea for me, as a guest. None of the 
material for making the tea was present in the therapy 
room. The boy walked to the kitchen and brought back 
much of what was needed to make the tea and also ki.jw a 
great deal about the steps required to make the tea but 
required partial guided movement. Another boy on the 
same morning needed some of the items already present 
before he comprehended what was to be done, and did not 
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have a good idea about how to proceed with the tea 
making. For example, in trying to make tea^ he put the 
teapot on the hot plate without water and seemed not to 
understand why this act was inappropriate. However, 
both childr,^n had language forms. 

Treatment Efficacy 

The problems invo^'ed in determining efficacy of 
rfeuiediating complex psychological functions also apply 
to the St. Gallen treatment approach. Schery (1984) in 
a cogent review of U.S. efforts at determining efficacy 
of language therapy, noted th^t, "Extremely few studies 
liave examined the effectiveness of educat ional or 
clinical programs specifically for language-disordered 
children" (p. 33j). She goes on to suggest ways of 
overcomiiig some of the obstacles involved in 
determining treatment efficacy. The problems 
associated with predicting the type and timing of 
treatment outcomes become exaggerated for long term 
treatment of severe patients who make up the bulk of 
the clinical population served by the St. Gallen model* 

The St. Gallen team has judged treatment efficacy 
by individual patient gains over ti^ie as opposed to 
controlled group experiments. This means that a 
child's progress is measured against his/her own 
performance baseline and not in relation to a criterion 
or norm referenced standard. The Center for Perceptual 
Disturbances maintains copious written and videotape 
clinical records that document progress in nonverbal 
and verbal performances. The amount and rate of 
progress vary with severity, age at treatment onset and 
f ami ly * s skill in implement ing the guided movement 
therapy. Naturally, the clinic has less control over 
the therapy conducted at home than in the clinic. The 
amount of patient progress also has been influenced by 
changes in the treatment protocol over the past 10 
years . 

The most dramatic evidence of treatment efficacy 
i sts for preverbal children (4^6 years or older) who 
begin to talk while receiving the therapy . The St . 
Gallen team reports that nonverbal behavior progresses 
as well - Children ^ eccme more aware of the environment 
and begin to explore it spontaneously. They begin to 
solve p rob 1 ems independent ly , even when no language 
exists . I was told how one boy , who I observed, was 
able to prepare something to eat for himself when left 
alone on one occasion • There is also evidence of 
phenomenal changes in severely brain damaged adults who 
lose verbal and nonverbal f unct ion . 
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While progress In language reportedly occurc, the 
specific changes that occur after its onset are less 
clear • No time nas been yet al located to 
systematically collating clinical data to determine if 
therapy, for example, favors changes in the semantic as 
opposed to the structural features of language • For 
children who attend the School for Perceptual 
Disturbances , there is more control over the types of 
guided movement experiences that are obtained. It can 
be predicted now that on the average, severely 
disordered children will make enough progress in all 
areas of functioning after about three years at the 
school such that they can follow an existing special or 
partially mainst reamed normal school program • The 
younger the chi Id, the better is the prognost ic 
outlook. There are anecdotal reports that children who 
enter other programs following guided movement therapy 
respond more adaptively than do children whose 
treatment has emphasized specific skills. 



IMPLEMENTATION IN AN EDUCATIONAL SETTING 

The Center for Perceptual Disturbances is closely 
affiliated with the School for Perceptually Handicapped 
Children (The Sonderschule fur Wahrenehmungsgestorte) , 
which is located at MuhlenStrasse 3 in St. Gallan. 
Like the Center, the school was founded by Dr. 
Affolter and the clinical team in 1&76. Headed by Frl. 
Doris Clausen , it is a state approved and financed 
pilot school, and the first of its kind in Switzerland. 
All chi Idreij admitted to the school are evaluated first 
at the center. Admission is reserved for just those 
whose functioning is too low to meet placement criteria 
in an existing special program. 

As a day facility, the school follows the calendar 
of regular schools in the St. Gallen canton. A maximum 
of 30 children are enrolled at one time. The 
children's ages range from 5;0 years to about 17;0 
years , and thei r grade placements span kindergarten 
through hi gh school . The phys ica 1 space of the three 
story facility provides for typical staff working 
quarters » c lass rooms , a gymnas ium and one 
kitchen/dining area on each floor. The staff of 30 
peop le inc ludes the classroom teachers, speech- language 
pathologists , classroom aides , cooks and a volunteer 
parent corps . Professional staff credentials and 
curricular content must conform to state guidelines, 
but an unconventional instructional mode is used. The 
choice of specific activities and stimuli used to teach 
content is influenced strongly by the kind of tactile- 
kinesthetic input they offer for learning. As an 

o 42 
ERIC 



Page 40 



example, for physical education classes, a ball having 
a hard textured surface may be chosen over one which is 
soft end smooth. During icy visit, three additional 
instructional features stood out as unconventional ♦ 

First the 1:1 student /staff ratio makes guided 
movement possible for every child at some time during 
each day. Some children require almost total guided 
movement throughout the day whereas others do not. 
Instructional groups of three to five children are 
formed according to level of function. Any child is 
given guided movement if he/she experiences difficulty 
with a task. The children are guided for the total 
range of activities including those related to self 
care, eating, dressing, etc. 

Second, the curricular content is t ied to 
naturally occurring caily life events. I noticed that 
the children participated in many aspects of running 
and maintaining the school. For example, they prepared 
all snacks and lunches. They also helped to clean up 
the kitchen afterwards. Instructional groups on each 
floor are assigned one or more tasks for the lunch 
their respective floors. Depending on level of 
function in planning events, a child may be responsible 
for cut t ing one carrot or all the carrots needed for 
the lunch on his/her floor. Some children may have the 
task of cutting or washing vegetables, others may 
prepare an entire dish depending on the level of 
f unct ion ing. The task is completed in the classroom 
using total guidance or even no guidance if the child 
already functions on a production plar,ning level. 
Other chidren at higher levels help to shop for food 
and use this as a focus for more formal arithmetic, 
reading and writing lessons. During my week of 
observation, one or more instructional groups went into 
the town every day. 

Third, everybody is trained to do guided movement, 
even the cooks. Each staff type does the guiding with 
his/her content in mind. In addition, every child 
receives one or two hours of weekly therapy from the 
speech/language pathologist wlio monitors overall 
response to guiding and the language skills in relation 
to nonverbal problem-solving events. 

The children's daily behaviors are logged 
routinely into standard notebooks kept by cl ass room 
teachers and their aides . These written observations 
are used to track and evaluate students * progress every 
six months . After about three years at the school , at 
least 75 percent typically can qualify for a more 
traditional special projfram or a partially mainstreamed 



43 



Page 41 

normal program* 

IMPLEMENTATION WITH BRAIN INJURED ADULTS IN A 
REHABILITATION HOSPITAL SETTING 

The Affolter treatment model is appl led to adul ts 
with br^in injury secondary to stroke and head trauma. 
The St. Gallen team^s clinical observations revealed 
that some brain injured adults have prob lems in 
planning and executing daily life activities in 
addit ion to language prob lems . The ir research 
(Affolter & Strieker, 1980, pp. 70-81) has shown 
further that both left brain damaged aphasic adults and 
right brain damaged nonaphasic adults score lower than 
adults without brain damage on sequent ial pattern 
recognit ion tasks in all sensory modal it ies , 
particularly the vibrotactile modality. Guided 
movement therapy is expected to f aci litate retrieval 
and reorganization of existing function by recruiting 
the action patterns that presumably represent the base 
or *root' of stored exper iences related to adapt ive 
behavior. 

Much of L 2 work v/iVii adult patients is done 
through the center's consulting affiliation with the 
Rehabilitation Clinic a; 731). ValenS; and the 
Rehabilitation Hospital at 7310 Bad Ragaz in 
Switzerland. I accompanied Dr. Affolter and the 
leading clini ^1 psychologist from the center on one of 
their two day consulting visits to Bad Ragaz. At the 
rehabilitation hospital, I was told that only the most 
baffling patients are referred to the St. Gallen team. 
Some patients show global loss of function and do nov 
progress with conventional therapy while other patients 
have retained some functions but perform at a lower 
level than their neuromotor status predicts . The 
latter group often is judged to lack motivation or 
emotional health because they «-xt alone and do not 
become involved in daily life activity. 

During the evaluation, Dr. Affolter and her staff 
determine the types of maladaptive behavior exhibited, 
and equally important , the specific conditions under 
which it occurs and varies. Information about context 
allows them to determine if the behavior can be 
explained in terms of the amount and type of sensory 
input offered and the planning demands of the 
situation. Behavioral variation as a function of the 
situation offers an important cue about the probable 
presence of perceptual difficulties. 

Inf ormalioi) is gathered by observing patient 
responses to a problem-solving task with and without 
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guided movement during a therapy session* It also is 
gathered by talking to the floor nurses and other 
persons who have contact with the patient, and directly 
observing the patient while he/she erts, gets dressed 
for the day, sits in the lounge, etc. 

All therapies (physical , occupational , 
recreational , logopedic) implement the recommendation 
for guided movement therapy within the context of daily 
life activities that relate to their respective foci. 
For example, physical therapists may focus on "walking" 
in the context of going to the lounge to watch 
television or the dining room to eet — all the t ime , 
drawing on cogn iti ve act ivi ty associated with the 
spatial relocat ion of one's body in reaching an act ion 
goal. Similarly, the occupational therapist applies 
guided movement to relevant problem-solving goals 
involving manual control. Although all therapists may 
work on language, the speech/language pathologist 
specifically monitors language input in relation to 
guided movement involving the same kinds of daily life 
problem-solving activities focused on by other 
therapists • 
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III. APPLICATION TO THE U.S.A. 



The Center for Perceptual Disturbances offers an 
alternative to current U.S. treatment approaches that 
can be applied to severely learning disabled children 
and adults, particularly those who are nonverbal and do 
not respond to conventional strategies • Widespread 
U.S. application of the St. Gallen treatment, however, 
will depend ( 1 ) on further research which document s the 
efficacy of guided movement as a therapeutic st rat egy 
and (2) the availability of instruction on the 
treatment approach. The treatment model is likely to 
have the most immediate U.S. impact in the area of 
research/ It encourages research along several lines. 

Although patient gains in response to guided 
movement therapy have been documented clinically, 
efficacy studies need to be conducted. The focus of 
the St . Gallen treatment on underlying process rather 
than specific skills, makes it difficult to link co- 
existing performance changes directly to the therapy. 
Thus, group comparative research, though frequently 
messy to do, would provide the most convincing efficacy 
data. Such research would aim to show if children or 
adults who receive guided movement therapy show greater 
verbal and/or nonverbal gains than a comparable group 
that receives a conventional skills approach. 

With respect to language, efficacy studies are 
needed to document the types of specific changes that 
co-occur with therapy. While guided movement appears 
to be effective in facilitating language emergence for 
the preverbal child, it is not clear what specific 
language changes occur after language onset. The 
latter issue becomes critical in the context of recent 
findings that support an indirect rather than a direct 
link between emerging cognitive competency and the 
types of grammatical constructions acquil red (see a 
review of these issues in Rice '-..d Kemper, 1984). For 
example, it has been argued that the mastery of 
alternative forms for expressing the same content (e.g. 
the oppos it ion between pronominal/nominal and 
passive/active reference) cannot be motivated entirely 
by cognitive concepts. Hence, the claim that cognition 
may account less for the structural than the semantic 
f eatures of language. 

The efficacy of guided movement therapy will be 
determined further by basic research that is relevant 
to testing its theoretical claims. Decades have passed 
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since Piaget proposed action as a critical link to 
understanding the development of intelligent behavior, 
but still little is known about the functioning of the 
tactile-kinesthet ic system as a channel for learning. 
Despite the difficulty of studying tactile-kinesthetic 
sensory input relative to audit ion and vision, research 
bearing on its role in normal and clinical children's 
learning is critical to understanding how and why it 
might be useful to habil itation. 

Fortunately, the emerging body of research on the 
cognitively related action patterns of normal children 
offers a beginning point for expanding the focus on 
tactile-kinesthetic systems of developmental ly disabled 
children beyond the traditional study of oral and 
manual stereognosis and two point-tactile 
discrimination. To my knowledge, the kind of 
^cinematic' features of normal children*s action 
patterns that are described in Forman (1982) have never 
been applied, systematically to a study of clinical 
children . Yet , the comparative study of normal and 
clinical children using, e.g. Mounoud and Hauert'& 
(1982) arm drop amplitude measure of adaptive grasp^ 
could be very instructive. Children who are thought to 
have tactile-kinesthetic deficits would be expected to 
differ from normal children and other clinical children 
in the rate of grasp adaptation to objects of varying 
sizes and weights. Group differences also would oe 
expected in the extent to which grasp is altered in 
anticipation of weight changes based on visual 
appearance of size since this type of perceptual pre- 
inferencing depends on cross-modal organization of 
sensory input . Moreover, with respect to articulatory 
function, adaptation to altered tactile-kinesthetic 
feedback might be less complete among children judged 
to have tactile-kinesthetic deficits than among those 
who do not display this difficulty. For example, 
comparative studies involving the external imposition 
of artificial loads on the tongue surface may show that 
impaired children do not recover customary function at 
the same rate as those who are normal. 

Equally promising for understanding the nature of 
language impairment in an action context, is the St. 
Gallen team^s current research focus on the movement 
rules that clinical children use in solving classic 
form recognition and seriation problems (Affolter, 
f orth::oming) . Preliminary results suggest that, unlike 
the mental ly retarded , perceptual ly handicapped 
children show profiles that suggest a search for 
inf ormat ion . 

Although guided movement therapy was developed in 
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the context of treating severely learning disabled 
children and adults, it offers a fraaework for asking 
new questions about the nature of language impairment 
among children who perform at the less severe end of 
the continuum. Here reference is made to the rather 
large group of U.S. children who are labeled as 
specifically language impaired. It is known that some 
of these chi Idren who receive spoken language therapy 
in the preschool years show up later with problems in 
reading, writing and calculation and may present a host 
of other mal adapt ive areas of functioning subsumed 
under the learning disabilities category. YcL, the 
underlying basis for the problem is not known. 

We have come full circle in our speculation about 
the underlying basis for the problem. Since the shift 
from auditory processing to a cognitive representation 
hypothesis has not yielded entirely defensible answers, 
a perceptual hyps/thesis is being entertained once again 
(see Rice & Kemper, 1984, p. 46). However, the recent 
arguments for innate perceptual processing mechanisms 
suggest a lack of clear direction about how to frame 
such an hypothesis — if auditory mechanisms are not the 
answer. 

The St . Gall en treatment model expands our 
thirking and research directions in several critical 
ways. First, it suggests that perceptual hypotheses 
should not be framed in isolation of cognitive 
representation. This notion raises questions about the 
theoret ical claims tnat have evolved from U.S. research 
that focused on revealing either an auditory process ing 
or a cognitive representation deficit. Research 
typical ly has not considered both aspects when 
observing the same children. To the extent that 
perception and cognition interact, futu^^e studies may 
show that deficits in both areas are exhibited by the 
same language impaired child. Such an outcome would 
point to the need to conceptualize broader and more 
dynamic perceptual hypotheses than those which have 
been generated so f ar . 

Second, the St. Gallen model suggests that a 
perceptual hypothesis about language impairment 
requires broader definition than the auditory modality. 
For example, meani.ngful comprehension of a construction 
such as "John hits the ball" draws on knowledge about 
movement and action effects on objects that is not 
gained essentially through the auditory channel. The 
need to move beyond a strictly auditory input becomes 
even more critical if the perceptual hypot hes is also is 
to account f oi deficits in nonverbal problem-solving 
p "^r f ormances such as preparing a sandwich , putting a 
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puzzle together or locating an object. 

St. Gallen's learning model encourages observation 
the language impaired performances in all 
modalities. While a few attempts at comparing auditory 
and visual performances have been made in the U.S. 
(e.g. Tallal, et al., 1981), the tactile-kinesthet ic 
channel has been virtually ignored. Yet, according to 
the St. Gall en model, tact ile-kinesthet ic sensory input 
offers the dynamic and reality transforming aspects of 
one's cognitive store of experiences. In fact, the 
tact ile-ki nest hetic cl inical subgroup , which has been 
identified in St. Gallen, looks suspiciously like some 
children with specific language impairment that are 
treated in the U.S. The children of focus here are 
those who present general language delay and 
articulatfary difficulty. At the risk of being overly 
simplistic, it appears that tact ile-ki nest hetic 
difficulty could explain a number of the problems 
observed. Obviously, a tactile-kinesthetic deficit 
could account partly for severe articulo-phonologic 
problems. But, the broad role of tact ile-kinesthet ic 
representation in the development of action creates 
in./iguing possibilities for explaining delay of other 
l^unguage features as well. If children normally 
acquire language by mapping linguistic forms onto what 
they do, or experience in a situation) then a 
tremendous amount of information involving the tactile- 
kinesthetic system must be detected and coordinated 
with inf ormat ion from other sense modal it ies . The 
information load may be too great for the child who has 
difficulty acting on the environment because of 
t act ile-kines thetic problems. Such a child would misf 
more of the information offered in an actual situation 
than a normal child. If the child reduces information 
load by focusing just on actions of the event or just 
on 1 inguistic form, then it is clear that form-content 
correspondences will be difficult to make very quickly; 
i.e. more experiences would be required to get the 
relevant input. Consequently, a longer and delayed 
development will be observed. 

This line of reasoning leads to a number of 
questions. Do language impaired children talk at the 
same time as they are acting on the env'ronment? Do 
they focus more often on action aspects of the event or 
its linguistic forms? What are they doing all day long 
in their natural environments? How do they approach 
problems and explore the environment in daily life 
activity? In typical therapy sessions, do we offer too 
much inf ormat ion to the child by always present ing 
verbal information simultaneously with some event? Do 
we offer the right input when we assume that language 
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is learned from just verbal input? The answers to some 
of these questions will not be obtained by con. *nuing 
to give language impaired children structured 
elicitation tasks or taking a spontaneous language 
sample at a single time point under semilaboratory 
conditions. The same kind of longitudinal naturalistic 
observation strategies that have been used to unravel 
some of the mysteries of the normal child's development 
need to be applied to the language impaired child in 
future research. 

Fortunately, we have begun to call attention to 
the issue of problem-solving among the language 
impaired* But, there is a need to expand the current 
focus to include attention to the way language impaired 
children solve problems in relation to the kind of 
sensory-perceptual information offered in the situation 
including the tactile-kinesthet ic information. To the 
extent that the base of cognitive development is tied 
to action, tactile-kinesthetic deficits may explain why 
some language impaired score poorer than normal on some 
cognitive tasks and yet pass visually oriented 
intelligence test3 such as the Leiter International 
Scale (Leiter, 1979). It is noteworthy that of the six 
nonlinguistic cognitive tasks on which Kamhi (1981) 
compared normal and clinical children, just the haptic 
task which is dependent on tactile-kinesthetic sensory 
input, yielded noticeable differences between normal 
children and language impaired children who score in 
the normal range on the Leiter scale. Moreover, given 
the St. Gallen team's claim that sequential knowledge 
is derived from multi-sensory input, observed auditory 
sequential de. '^its may not express a primary deficit 
of the auditory system as we have always assumed. 
Rather, auditory deficits may co-exist as a secondary 
effect of sequential difficulty arising from tactile- 
kinesthetic problems. This interpretation is 
consistent with observations that the deaf and the 
blind show reduced sequential processing performances 
in their respective nondeprived modalities. Future 
research is needed to test these hypotheses. 

The research aimed at framing perceptual 
hypotheses about language impairment also needs to be 
focused broadly enough to deal with the notion of 
connecting roots among different behavioral domains. 
One issue is whether or not verbal and nonverbal 
behaviors constitute a different problem space. This 
issue can be addressed partly by determining if 
differences exist in the problem-solving strategies 
that are used to approach verbal and nonverbal tasks. 

Another issue pertains to the connections among 
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different verbal skills (e.g. spoken or c?«fnecl vs. 
written). St. Gallen's research indicates that some 
dyslexic children present the same perloriDance profiles 
on sequential tasks as those with spoken language 
impairmert. Ironically, dyslexics* s-^ores were 
observed to be better in vision than in audition or 
vibrotact ion. In the U.S., there is theoretical 
sentiment for the notion that a general linguistic 
deficit underlies reading disability. See, for 
example, Siegel & Ryan (1984). However, a "common 
root" hypothesis must explain why reading disability 
co-exists with what seems to be normal spoken language. 

Again, the St . Gal 1 en model encourages a search 
for the explanation by considering the perceptual- 
cognitive reqiUrements of the situation. It is clear 
that the child must bring to a reading activity 
internal ized information about action events since 
pictures, if they are used, already are an abstraction 
of actual situations. Spoken language carries the same 
demand only when it references events that are isot 
present. However, since one*s spoken language often is 
tied to actual situations, it could appear more normal 
than it actually is at older ages. One may wonder 
then, if reading impaired children would show the same 
level of spoken language skills as non:4.mpaired children 
were more sophisticated observations of their spoken 
language made; i.e. observations that go beyond rule 
descriptions of phonologic and mo rpt ^syntactic form to 
include performance aspects that reflect different 
deiiands for information processing ant situation 
del indent cognitive representation; e.g. how well does 
a reading disabled child track spoken lecture or 
discussion? Does the understanding of spoken language 
break down in the absence of actual si tuat ion or with 
the use of long syntactic constructions? 

Unfortunately, we do not have much of this kind of 
information available even for the older normal child 
because research has f ocused on early language 
development. The spoken language of the older normal 
child needs further study. In addition, to comparative 
research on older normal and clinical children, the 
search for common performance trends among clinical 
populations that present different skill defined 
impairments also may be instructive. The latter point 
calls attention to the possibility of revealing more 
about the specifically language impaired when they are 
studied not just in relation to normal children, buc 
also in relation to the dyslexic, mentally retarded and 
other cl inical groups . 

A serious response to the kind of questions and 
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issues, which the St, Gallen approach raises about 
language impairment and learning disability, requires 
multidisciplinary-multiperson effort. The university 
research laboratory provides a recognized vehicle for 
mounting such an effort. The laboratory space at 
Michigan State University has been expanded to 
represent the 1 anguage sciences . A language sciences 
laboratory is being designed to meet research, teaching 
and service delivery goals within the context of basic 
and applied issues that relate to language impairment. 
For example, some aspects of guided movement therapy 
have been used with encouraging success to treat a 
severely delayed child at the MSU Speech and Hearing 
Clinic. We are in the process of evaluating the 
treatment effect and identifying problems in 
administering the treatment. Research on the semantic 
features ' of impaired language is also underway since 
the semantic aspect of language is assumed to have the 
closest 1 ink to one ' s cognitive representation of 
experience. It is speculated that the failure of prior 
studies to reveal real semant ic differences between 
clinical and normal children occurred because global 
descriptive frameworks were used. Consequently, the 
laboratory is in the process of comparing clinical and 
normal children using the kind of fine grained analysis 
of semantic-syntactic categories that have grown out of 
detailed analyses of global categories such as action 
(Huttenlocher , Smiley & Charney 1983), and location 
(Stockman & Vaughn-Cooke, forthcoming). 

Michigan State University houses several resources 
that could be tapped by the Language Sciences 
Laboratory to bring a multidisciplinary force to bear 
on the research issues raised by the St. Gallen 
approach. Among these resources are several service 
facilities for learning disabled children that include 
(a) the Speech and Hearing Clinic, (b) the Learning 
Center and (c) the Motor Skills Clinic. In addition to 
its service programs , the university maintains a 
magnetic resonance imaging facility at its Clinical 
Center. This facility offers the most advanced 
technology for conducting brain studies and for the 
first time, makes it almost routinely possible to study 
the anatomical f eatures of brains without known risks . 
The technique is particularly advantageous because it 
al lows one to obtain brain scans during conscious 
states, while talking or reading. The current search 
for ways to measure neurochemical features of brain 
activity holds the promise of unlocking knowledge 
barriers about brain function during learning. For 
example, this kind of technology may lead to 
understanding of the neural correlates of "attention" 
during learning. 
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A mul t idiscipl inary team of professionals is 
expected to exist for the purposes of asking research 
questions that bear on the focal area, and generating 
resources to address the questions posed. Such 
resources ma^' include shared grant writing activity, 
lectures, seminars and student focused research. 

In keeping with the second goal of the fellowship 
visit, a working relationship has been initiated with 
the St. Gallen team. As a first step toward developing 
a collaborative effort, arrangementc were made for Dr. 
Affolter and another team member, Mr. Walter 
B ischofberger , to conduct a workshop and lecture on 
their method at Michigan State University during their 
recent U.S. trip. In addition to the workshop. Dr. 
Affolter 'observed the child who currently is being 
treated at the university clinic using the St. Gallen 
approach. 

Further discussion with the St. Gallen team is 
expected along the lines of shared research goals and 
responsibility. Since the Center for Perceptual 
Disturbances currently has the least amount of resource 
for research, it may be possible to channel some of its 
research projects through the MSU Language Sciences 
Laboratory. The laboratory also will be involved in 
efforts to disseminate information about the St. Gallen 
approach. Discussion already is underway regarding my 
participation in the preparation of an English 
translation of Dr. Affolter's forthcoming book. 
Perception , Real ity , and Lantfua.cre , to be published 
later this year in German by Neckar-Verlag. The 
English publication of this new book should stimulate a 
topical graduate seminar at the University. 
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